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(57) [£*>] 

±l449r;*^. &5!S#EE0. lAEEgl±*O*flgft&El0 

- 3 ^o:^T<7)f£Jt^*#iffi^Tiaffls:)$;$-ti-< 1200*0 

tX0n~-f *>-5-^*;Ktt*©ji«S:2xiO ' s cm- 3 « 

*i2xlO J 9 cm - 3 KTT$0, On _ Sr2xiO 1 9 cm— 3 
S©i«aflEfcte»T«C12A7ffc£i»*ffr*T#«. I£<b 
£300t: £(,±85013 JWT©Sft®JBcT#ia * ttPfcia 

tiJT**. •»{fc**tt, BfcMflt. ttBUW. -f*>fi*l 

to, mtom.mmmnmmmm.mfj.inz^mx'$>^. 
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1 

i5£Z>*7-:*>#Tc7)jgaE£2 x l o 1 9 cm- 3 «T 
KU*fi»Lftl»Ctt»«fi-« 1 2CaO • 7 A 1 

2 O 3 ft 

[S8#IR2] X~ff, OH--ft>MtfOn --f* 

i^#®i-r^.sg*lilfem<Dl 2CaO'7AUO 

[»*a3] fi»t4OH"'f*>©i«*«2xi0 10 
1 9 cm" 3 ^TT&D, On-^2xi0 ,9 cm 
- 3 ^COi^?§g(C^-r^-i:«:#t4t-r* 1 2CaO 
• 7 A ] 2 0 3 ft^tl. 

[MfjfcJJUJ MyWICaliTJl'Sr'JAIAl) 
^PT^SitTl 2 : 1 4<2f^T^iy*E-&M*4£ffl 
^. 1 2 0 0CIU±, 1 4 4 91C*#9, 

BE 0 . 1 ?&Hi]ik±fr-0*MM.ftl£ 1 0 " 3 SU££tT©«; 

»ii*»iHai-rH4BR*a-fr, 1 2 0 orjsueftai, 

16(73 1 2 C a O • 7A1 2 O 3 {b-&#J©ffrs£;£fe> 20 
[3S*g5] *;U->-j7A (C a) <hT;V5^A (A 1 ) 

^fsiitti 2 : i 4com'&T~£ism,-&w,mzm 

ttBKtaa 1 2 0 0t«±. 1 4 4 9*C*S9, 
mo. i £m&-t, i o - 3 sues* Toe* 

^^#H»Tiafflsj^$i±. ^ia^e) 3 0 o*cjw± 
8 5 or©fa^M^*#i^T^;: i*#H(i-r«.si*iR 

3 ffii&CD 12CaO-7Al 2 0 3 fb&$J©ffrj£3rS;. 
[W*9l 6 ] M$gi 1 ifctt 2 (CfBi££n& 1 2 C a 

o- 7ai 2 o 3 ft^ti^, i^»ffio. i^eesui, 

0 - 3/ M.E.&.T(D^mmmmm^.T:\ 3 0 30 
o*CJ!2U:8 5 or^T©®&MJ$<o-Si&atC'($&U 
sti^s & * r t * w« 1 1 * »* * 3 

IBmro 1 2 C a O • 7 A ] 2 o 3 {b-&#iG0ffr£:&&. 

[/M*I17] 2*fctt3»ClE«$n-5 1 2 

CaO • 7 A 1 2 0 3 <b^ft^, SE5ii#JE0. lMEK 

±, *aift#jEEi 0 - 3 m.i£UT(vmmm&wigLT\ 

3 0 0"CJW±8 5 0t:WTOiBSffi«T#ig*/t«^S 
[W*^8] ^Jl/y^AiLT^^y^A. ?J<& 40 

■fb^;v->^AS/c«^{b*;i/->^A*, 7;us -<yAt 

IT, SHbTJUS^ASfcte^gKbT^S^ASSC 
W<t-r^>C<h^it#il;fr^SS*^4S7 v c«5fB«EcDl 2 
CaO - 7 A 1 2 0 3 {t£*l©ftU*#S. 

CW*«9] 2, gSfcte3IE«t©l 2 C a 

O- 7A1 aOsfb^ttSr^fcBMbftfcit. 

I»*«10] i»*JBl, 2, */t«3f3*CD 1 2 C 
aO • 7 A 1 a O a {b^i»*fll^fc*n:e«!. 

[fiS*i£ll) 11*^1. 2, £fctt3IE«©l 2C 
aO • 7A 1 2 0 3 ft^^fflHfc-f*>ei#. 50 



#M2 003-128415 
2 

[M*«12] 2, SfclJ3Ei®12C 

a O • 7 A 1 2 O 3 ^*&ffllifcH#**««»««I 

mmm. 

mwomfflttviw] 

[0 0 0 1 ] 

^OH--ft>fi«i4»liHbfcl 2 C aO • 7 A 1 2 
0 3 fb£#l (C 1 2 A 7 , 

X — m CO 7 n > 43 «t 7 =. * > ft=f- £ {£ « ffi L £ 
&V>C 1 2 A 7 i:^CDf£/3£}£, Kfls^toffcO n ~ £fM 

fc, tt{b^ft*S«fctf O n - Sr^gC^fc'C 1 2 A 7 {b 

GVocDrnmizm-tz, *wmm\z&^T. on- 

tt, 0-*5«tr/0 2 -^-fe^bbTIBabfcfccOT, n 
(3 1 £fcte2©g£fcT-<&£,, 
[0 0 0 2] 

[fiBfcco&fti] 1 9 7 0¥lc, H. B. Bart 1 <=>«:, 1 2 
CaO - 7A1 2 O s iSIlC*l>m 2*H=-£"£tfJp. 

U-**j £LT#aE-*-*££»Ufcffl.B.Bartl and 
T. Schel ler. Neuses Jarhrb. Mineral. . Monatsh. 1970,54 
7). 

[0 0 0 3] *^i3J#e>CD-ATa&-&iM»e»«. CaC 
OatAl 2 O 3 £tz\$A 1 (OH) a *H«ibTS» 
^T'l 2 0 O'CcDiaftTSfflS^CfcO^-fiELfc 1 2 C 
aO • 7 A 1 2 0 3 ^l:i X10 19 cm- 3 1S 

coo 2 -^ag^nxi^ c t*«^xe>*R»oaj^ 

(c#ffiT-5i^5^5^l'<&iSSgLTUS OLHosono and 
Y. Abe, Inorg. Che. 26, 1 193, 1987, r*f»fi-*J , ?{S33#, 
pl71 — 172. 1996). 
[0 0 0 4] *369i#Stt, *Jl/y^At7;l/SZvA 
fcfcK 12:14 ©JH^ S*ttTfi^L/fcWW*, ^ffl 
»£»*£IMWUfc*#TTHfflEJfc£l*, 1 0 20 c 
m - 3 U/l±®*««©fiH418*«£fi«T * 1 2 C a O 

• 7ai 2 o 3 {b^*rrfcic^.mbfc. *-©{b^4&i 

^->5> ! *;l-coi^^, *J:tX»fb'&«i»Offl34J-ML- 
T, WrtttiWL-fc (#^2001-49524, PCT/JPO 1/0325 
2) . 

[0 0 0 5] $6(3, tK*, *fctt*^S: 

^ismm*. feb< (i*^a^^-tr»#:^T7K?aixJS$ 
2 CaO ■ 7 A 1 2 0 3<b^»*»^**, ^SSSIiffl 
MT^)«T-5-<hlCJ;D, OH-jgtl 0 2 1 cnr 3 
^±^trCl 2 A 7 itaWd&'nSS.ls, ^-CO^b^^Sfr, 

site, oh-'T *><Dmizm. &&zfmt'£®KDfom\z 

ML, 1*I < FmSL-T^-5 (#P,200 1-1 17546) „ 

[0006] ci 2 a 7<p\z. ftmm&mvkmm^i?*) 




2 A 7 flZft&t Z> 7 *J-&mt, CI 2A7fl:iA 
LTte. #fEiJfl#<E>t4> C 1 2 A7^IC#^E-r-5 7'J- 

K^t, c i 2A 7 t>\z&Avrz&m% f t>v>*-#f-tf' ! i 

[0 0 0 7JH1B. 12CaO-7Al 2 0 3 ©*S.l 
«*ig£j}Vtgie0T&*. 12CaO-7Al 2 0 10 

3 14. tt£h<Dl&&%: 1 1 . 9 7 A) T2M 
#t4I43dT, *{S* ; f-*fc0 2SC«O»*'f*>*« 
?¥ffi-r^>. iSBi^tt, 1 4 4 9tT'fe5, tefcSi&teA 1 O 

[0008] 2(12CaO - 7A1 2 0 3 )=Ca 24 
A 1 2 a O s 6 = [Ca 2 4Al 2 8 0 6 J 4+ '2 

4"t#1iUTI/J-S. — O 2 -^. H#«Jfi*Ttt 20 
SK^jj-^-TK&SftTiiO, 7 V -tzVtm\ztiZ> z. 
t-BBtA/£4V». L-T^L. 12CaO-7Al 2 0 3 

5*->ii^^T^-r, ^y-fcttttfcfroTH*. d©# 

[0 0 0 9] ^-^fiKSJg^ftfcO 2 --f^-Xi, -ir 
-vWc£>-5&£>> iSS, n#?-£H»<!:©RJ£a<B&*<n 

+ o 2 fr-^l =o- (-^-vrt) + o 2 -(ir- 

-^ft) £©£j£©ISIll, C 1 2A7tl:H *fi©f£tt 

[ooio] tsfc*., UMaaaafco 2>rj?rmst 

-r^->0 2- ^e>2oro0n-^^jje$n-5o On _ £ 

*»«k:&«T4 i2Cao-7Ai 2 o 3 it&mt. 

(C a 2 ^ A 1 2 s O 6 4 ] 4 * • (2-m)0 

2 - (2m) On-tlBav^n^. mS2T'& 40 

0. O n "iO 2 - liir-yrtCSft^nt^^. ir- 

^tWBttttfcfc*. -I6WI:B. sIW ^ • v-Wl^P© 
teHiJIC^O- ffiS#S5 CI 2A7*(Di^ 

[0 0 1 1 ] ^JjK^n^C 1 2 A 7 fCH 2 0*^JilT 
l^t. O 2 - (ir— vrt) +H 2 0 (^r— : StoitLlt\t 
*S»»T-H) =20H~ (ir-vl^) ©EJfc**S £ 0 . 50 
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y-> ! (^jroH-'f ^->*^g$n-&. on-z&mm. 

\Z&&t Z> 12CaO-7Al 2 0 3 (C a 

24AI 2SO0-4] 4 "*" • (2-m)0 2 -(2m) 
OH-tlS^C^n^. Z CT, mS2T*f). OH"t 
O 2 -tedr-^rtKfi&SttTH*. H z O»W- 

[0 0 12] 

14, On -&,fctf/$fcl40H-£;gi«fttc€2t$£-t!-<5 

fc»©a*<k^«ibT{b^aattj«c 1 2A7£if 

LT^S**. «rK, ^©fb£fe© 

flsjifc#£t4&'=>nTUfra>r3&. t>U X~-f 
Sft^Cl 2A7{b-&%, T&fc^, fb3*SgiNiJS©& 
*7G**£trC 1 2 A 7ffc£*K *5«r»tt, jUKWKfli 
<h*ft-ti*C 1 2A7ffr&tt*«ffc*T*n 

[0013] OH--ft>lt O 2 "-ft>7y*M 

S$nT*5 0, 1 2 0 Ot«±©KfflTffill*|S]ifcJ«L.& 
Hi, SMMUctttHSftttH. X--f^->©i^jS 
g*. O 2 -ig«©-|ST*^©T, C12A7 
* n-5 O H - -i * > ?Sg £<£fc£{t L lr» 
<b, On 7 ~Jt>)Vt£.}£fe(DX-'i-*>(D®.&m 
8t&&tbZ>z.tifi-v%tt\,'>. -ri£t>*>. C12A7fb£- 
M©OH--f :*>itS£(g:MT-5>;r t**T*ntf, O 

h - wfl.© x - -f ■* >&mmm & ± * < r - 1 *»t # 

[0014] 

[fl^51?rfi¥^-r^fc«6©#a] #560^6(4. ^;|/->^ 
A<h7>(U5^^A$:IKiBSl 2: 1 4 ©M?-^ gj±T?i-g- 

12CaO-7AI 2 0 3 ft&«l^«U M 
^*S:8 5 0*CJEA±©ia«T, »Hft«r»JWLfc*f*T 

/^W±©P?Sii^tC e t O^L, OH--f^->t3J:^ 
On--ft>52 x 1 0 a 9 cm- 3 tATtC L 
^Cl 2 A 1 7*mTz. 
[0 0 15] &<t£®M. 2ft?Z^tSM&m\Z6 6(1 

<DMmzh-o (2«©ir— i>t:fi*snfcK*'r*>t 

6 4 fl©*T-KSlS) ffc^S R*aC£© C 1 2 A 7 ib^ti i 

ifiMaFft*. ttft^ttswuuit^raft'j'T, 3oot 

K±8 5 0*C£tT. M^t<tt, 4 0 0-CJW±6 0 Ot: 
[0 0 16] *JI/v"^Ai:7;U5r.^A&ftlBSl 
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5 

mtUlisVAt r -mtT)V=i -^mstT 1 
2 : 7Tffi£LfcK»£, &*#EEO. 1 »E£A±, ?K 

T% 1 2 0 Ota±, jrT-£L<tel 3 0 OtXDffiiaScD 
*#TT, HifiKS* 12CaO - 7A1 2 0 3 ft 

[0 0 1 7] K*H»rtT, jlSnfcftftftttiBi 
T, «*.tf, »6 0 0t:/ffi6lT, »*L<ttttl 0 

ttfcttOn *>*«1 0 1 9 cm- 3 £jgAT&|g£ 
nil^o OH-^tXl 2 x 1 0 1 9 cm 

- 3 ttTL^jnt^K R*ffl»rtT8 5 OTCJK 
_h, !iHL<[j:9 0 0ttt±t:S)#l, 3 00 

r;j^T, »*b<»4*aK:s-c, ma a* m oot/ 

2 X 1 0 1 9 cm~ 3 £AT\Z-rz>Z.£tfT'ZZ><, 
[0 0 1 8] -tUt>*>, r5LT#6n^C12A7ft 

c£7~;t>#f MS2 x l 0 1 9 cm" 3 J^TtcL 20 

fccktfTzi^a^tWU OH", On", F~, CI 
- f Br", *ctCXAu-"C*«>. Sf±K^*iO 2 ~& 

[0019] 12, 3 1:, On -&&«rf 5C 1 2 A 7 

X^^h;^/^tc fflt^7i'^D«l 9. 7 5GH 
zT$>£e Si&Ttt, B*3 4 3mTC»»WJS:»«6 
J#Og = 2. 0 2<&!»JRA> H^iMSn, :^®«?i 30 

^^n^) e »iRA>KBU gx = 2. 0 0, g y =2. 
0 1, g* = 2. 0 7l:Tl^n^O 2 --1't>7y 
*;H3cfc«>KiR/X>Kt, g x = gv= 2. 04, g z 
= 2. 0 0 ^T^$n^O-<^>^f/^;K7)®iRA" 

[0 0 2 01141:, 0 2 -7y*Mt>SS^ f 40 
tl-^n, 3xi0 18 cm- 3 , *5ct^3 X 1 0 2 ° c 
m~ 3 SiSntl^C 1 2 A7{fc^CD^ST<2^V 

7y*M3X10 2 ° cm- 3 a^U;C 1 2 A 7 it 
Gm-VIrt* 77>y7M ^Scnr'C, O 2 ~ -i 

€r£c Sfc, OH-<*>ifl»ili 
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[0 0 2 1 ] OH"'l't>^t^Cl 2A7ft^» 
(D^STCD, /*^©JRX^i7 h;H£H5K:;RT. 3 55 
0 cm" 3 ttifitc, OH-<*>l:S^<©iRA> K** 

»aan«. oH-^ft>OT;i, 

3fttt«J£ £*£=90mo 1 - 1 dm 3 cm" 1 chL 

>*fiS"T*C 1 2A7{fc^#j<D^MT(D^V>ffcSL* 
^ Ml£III6 K^To 77>y7h3 5 0 0 cm- ] 

oH->f*>aisn mm^mx^? hiifrz, 

-f £:£feT#£ 0 F", C 1 Br", 

tfAu"tt, Mmmz^Z^t^mQ. C12A7tC 

[0 0 2 2 ] *i«»ffla^*3ll»»JE** 1 0 - 3 %EL£X 
fiSSn*OH-'f*>^ 2X10 19 

cm- 3 il:f^ 0 Kffc£tt*B*#EE0. 1 MEEJ^ 
±> *jKft»EEl 0 - 3 tUBE^T, »*U<tt»*»ffi 

1^1JEE£U, TK^M^Hil 0 - 4 M/£^T{C^JWLfcS 
HftrtT, 1 2 0 OtJ^Ttt/STfttf, OH->ft> 

:cos^{: ra, 

[0 0 2 3] fiU£fiA£7&*l 2 0 0t*iTH ^s?i#/£ 
0 . 1 »ffla±a>o**ft#EE 1 0 - 3 «EHT0Si 
iftlMTMbTt), 12CaO'7Al 2 0 3 ft 

U 12CaO'7Al 2 0 3 ft» 
-&/S;ant:< HfflRjfcT, 1 2 C a O • 7A1 s O 

[0 0 2 4] A&ttBaMlSr&tJ 12CaO-7Al 2 0 
3 <t^C0 7 7KTOm^Xtf>*R»X^i7 h;i/^, g 
x = 2.00,g y = 2.01,g S! =2.07 CTS^$ 
n^X^^hJl/^, gx = g y =2.04,g, = 2.0 

o 2 --r 5 s^*;^ ct lxo - -f * > 5 >*#;K7) git 

t-StSCt^f,, 1 2CaO • 7A1 2 0 3 ftpftl 

O a --f*>7y*MO-<*>7?M#fl 

[0 0 2 5] ESR»JR/1>KWU iigXH 

7 7K<Dttfli eifttt, 

tt, ^-yrtX0 2 -^t>7y^;^0-^ft>7y 
^b0 2 - -<^->^> ? ^^4o c t^o-'i'^>^^^;i'(Z) 




10 0 2 6] mtGWKDy hMzlt, 1 

1 3 o cm- 1 m&\z%t\,<>mu.£->7Wfie>nz. z\v> 

tr-^te. K. Nakamoto^lc «t oT$6fi$t\T^-S (K. Na 
kamoto, Infrared and Raman Spectra of Inorganic and 
Coordination Compound, 1978, Wi ley) 0 2 - 'f^">5 

fflffiK^O, 5v>*a3t*^ 

5CtA<TtS. 10 
[0 0 2 7] On--ft>7y*M, 2xi0 ,9 c 

m- 3 ^©i«jSS»C^tJC 1 2 A7ffc£«iK:tt. OH" 
2 X 1 0 J 9 cm- 3 mm&TLfr'S3lftT^ti 
OH-m&iZ. 3 5 6 0 cm" 1 ^i£(D^n^c©JR 

X^i7 h;l/*ffl^T5tfiT^-5 (#112001-1 17546) . 
[0 0 2 8] C-5 LTftetlfcOH-'f t>Mi2 X 

1 0 1 9 c m - 3 JWT^OO n — f 3" >^ft 2X10 

1 9 cm" 3 JWTWC 1 2 A 7{b£ft£, K*»ffi0. 

1»JEEJW±. »*L-<tt, 1 »JEEJW±^-p*^#JE 1 

0 - 3 ^EE{y,Trol£^K^I?fflmT-> 3 0 0W6 8 5 20 
0t, if$Ktl 4 0 0We.6 0 0tOfigiI© 

-^tastc«^-r-s>ci(c«to. &it-&<®>'p\z2 x i o 

1 9 cm" 1 iffl<0il(«lftfCOn - -f it 

[0029] -eaaEfc»»r*f^t>oc, &&&jst<f 
jjfflft*Tji5»tej*Lfcttc 1 2A7ffc-&*»*, iiSfitt 

S8*»6ja«*f»TS-&, 3 0 0ti>68 5 0t 

©ififlM*£tMfrS-t!:T ! b&^. tftilgli- 1SC12A 
7 fls^VrottAoaftc J; 0 j$ft IfcJSMfo^f $ 
\z£z>&, m*26 o ot:/s#MKTTibntfa^. 30 

[0 0 3 0] s£C 1 2 A7ft^l:^SntOn-i't 

^t¥SS^^tC$.2.roT< 3 0 0T:£*±©*fflTtt. - 
«. »ifttO||*#fiX»t*. 1 2A7fb£ 

IfflStffc:. •aw+fifefc**^*^ (O • ) UcfcteS? 
[0031] SBBCKYban-f-rtifls^ttSfctt 

»^**##Ufc«^fa, «J!§£epJJOL&<Tt>, On- 
tf *«C 1 2 A 7 ■fb'a^lC^liU. 

t^oT, j^b*?!Hb£t)©<fcc>tc®{b£n j ?>-f Wb^- 
*. 50 
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[0 0 3 2] -Tttt)*, teC 1 2 A 7 {b£fc<D«flBT 
tt. 3 0 0T:&T©ftfflT*>SMfcEfc>We£*©-C, tt 
C 1 2A7ftS«S3 0 0T:&T©ffi»TflUfl-r*BMb 
«4i*J:c;iafil»tL.T*iJJl-r*ii:*»r*4. CI 2 

tltzt^\t. »Ba«f©Oa*C 1 2 A7 4>tC|XOiiS 
n, 0 2 -iOSf£StOn-'ft>7y*MMSn 

So 

[0 0 3 3] T&*3*>, teC 1 2A7ft&»l 3 0 0 

t:#>&8 5 orcfiifer**. »Bfl«+©a**a-?-£o 

ci2A7ft^fti:iMSt4;ci:<to, ii**x> 
4" fc&^r* n* gut**. <tf© 
^£*ttfls#tt*K<fcT*;:£at"c*s. J;^t, te 

C 1 2A7ft&KlB, SMx>y>ft^XMMIt 

[0 0 3 4] 3 0 0CW±«ii5i&-c\ On--ft>Sfc 

5©T, :fc5£91©l 2CaO • 7 A 1 2 0 3 MUT, 
*r«Mfc«r»ft-r*Ct*«T**. On--ft>, Stic, 

o finfcet®f^ffl*jfoc:tdifi]e)tiT*5 

0. O n ~-i *>$:g>mz$m-tZ>*%W<D 1 2 C aO 
• 7A1 2 Os*ttffl»£LTttffl-r<&ca:a*T**. 
*cB5T©&-fbEJfc«, 3 0 O'CfcCtei&Tfefgart*. 
[0 0 3 5] tefb"&4£/ + ©On ~tt, 8 5 0t£lTT 

T, *gffi4>£&»>-C£*©T, *fg91© l 2 C a O • 7 
Al 2 0 3 li -f t><5**cLTtfflt*^i^Tt 
-5 0 X--f*>J2X10 19 cm" 3 ^TtCb^aS 

-a^o 2 -<^->srii5jsistc^tJc 

12A7fb-&%«, O 2 ~-f ^©^WlC^-Sl':* ><5 

[0 0 3 6] 

3&BE01J1 

RiAJk/OAtT-TH^l 2 : 7 ©MSSig-g-L- 
fcJgCfcHft*£. TKH^ffi : 1 0 " 4 IEKT«SS 
lft£E©*IHSlT. 1 3 0 0 < CT2R#fyH&)5£L-/t. ■?-© 

<DMUfam\z&mz it, *z\\z 

iaar©?&aia«tt. *5ioot/»iitjisnfc. » 
&nfc{b^«»»ai 2 c ao • 7 a 1 2 o 3 t^;c& 
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[0037] m^nrz{t^io^\z^^n^oH-'^^> 

Jlrfrb* 2xi0 19 cnr 3 HT^i$nL S 

tz, m%ntzit&m*\z^^nz>on-^*>7z/X)i 
m&i*. *^7,t;>*RSx^^ h)v&t> i. 5xio 
1 9 cm- 3 tsi^nfco -rftto*. ft»«»*Ba 

2X10 1 9 cm- 3 KTI:b^^7i^Cl 2A 
[0 0 3 8] ^SS^J 2 

^»*;k>wtr-7;Htsi 2:7 (Dmmu^v 

^ im/E<^#ram^T\ 1 3 0 0 C CT2P#F^^^:U, 

• 7ai 2 o 3 T*fo2>z.t&xmm$T\z&iommi>fco 

1 o 1 9 cm- 3 j^T^i$nfco mk&m* 
<omm\z> *n?ti3 xio 2o cm- 3 , 2x10 

2 0 cm" 3 £5£*;Snjfco TfctoS, tt»»*»HSS 

OH-^t>^2xi0 19 cm- 3 KTL/^ 
O n -^t>^5xi0 2O cm- 3 tt?Cl 
2A7ft§ft««»&nt. 
[0 0 3 9 ] ^Kftl 3 
g8M*>Wtr-7HtS:l 2: 7GDiSfifS'&L 

(K^^/E: 0. 2 

affi, 7K^m^ffi : 1 0 " 3 SU£) T, 1 3 0 0CT2 

6oot/ieiB©a«"c» iasTMit^rti/fc. 

fienfc^^l 2 C a O ■ 7 A 1 2 0 3 T*S:t 

[0 0 4 0] #StlJfc 12CaO - 7A1 2 0 3 
[/7V>MX^^ hM^2 x 1 0 1 9 cm" 3 J^T 

^ilfc^ SStti, 3xi0 2O cm- 3 T*o 

2 x 1 0 2 0 cm~ 3 S»Snt^5ui:^ofc. 
[0 0 4 1] ggftttl 2 *5«ti;*jKWI 3 Tttenfc 1 2 C 
aO • 7 A 1 2 0 3 ft^i:S^n^O n -^i 
tt, 5xi0 2O cm- 3 t\ $Mffe^D0. 8 

t\ at»w»c^aian*»^tt«2 + 2 = 4(02 0% 
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[0042] nmm 4 

mmm2T-n*>ntzi 2cao • ?ai 2 o 3 ^#s- 

^fttt* #iB*-^TB, 6 0 0- 1 3 5 0t(DSSI5 
^Tfe, #»*-^fc*#*UT, 1 4 0 0-9 0 0^ 

10 [0 0 4 3 ] $mm 2Tt#e>tlfc l 2CaO • 7 A 1 2 

Os-fb^**. »ia*-^<DSAT7RUfc#s* (1 3 

5 Or, 1 0 5 0r, 8 0 0t*5i^5 5 0t:) £T> 
l£^^#ffl^4 I T4r/»^l^rUigST^^U, ^-co 

iiisTii»ut. mftLfz&un<DOn-mm* 

ST'^O n -^ft>S8i^lTt^. 
[0 0 4 4] LfctfoT, On-^t>OS»ll, 5 5 

fi*«tt^*K:«^L^ 8 5 0t«±TH 2X10 
1 9 cm" 3 HTL^fiS^nT^^l^i:^$n 

fco 8 5 OrWiCDiSS^e, KWtftft-f* 

d <h(CJ; 0, On-^t>StfOH--ft/?:2XlO 
1 9 cm" 3 JWTLrtvg-^&^C i 2A7<b^^lb 

[0 0 4 5] tt««l 1 
30 ftfSltkOCaCOatr-Al 2 O 3 (Bil^lS** 
^lESXlO- 3 ^?:^^ ffilSl 
3 0 or-CHfflJK/SS-frT, SiBST6 0 CC/RflHO 
*»3**T»aibT*jaEb&. #6nfc»**2 0 0MP 

R*#BE1»I£, *JR»#EE1 0- 4 »Q£^T<Dl£ 
j*K3S»H5lTT 1 3 0 0tT12 b48 BtP^ 

12PSM, 2 4P»M. 4 8«rM*»bfctt» I t a 
(:t^n^OH-<t>iS^MMx^ h;u^b 

40 [0 0 4 6 ] OH-< t>*flE©*»S«fW«Stt* 0 9 

:(/)09^b, ixio - 4 ftU3Z£*± 

£tr*BftT£j«LfcC 1 2A7fb*»fcttl X 1 0 
2O cm- 3 K±C0OH-^t>^^n, mtttty* 
tt*»**H»+ 1 3 0 0M1 0 0 0B#raiKfi£bT 
fc,3xi0 ]9 cnr 3 OOH^-f *>Srfi*bt?tJ 

[0047] rafct, ***ffi©*i^#H»Tttj*-r 

OH-^ft>#2xiO 1 9 cm~ 3 jgCDitii§^ 

i^jnaii, -*ft*anfcOH--f *>»a, tuft 

50 i*tT«J*LTt), JH^MTtt, ^ 



11 

[01] Bill 12CaO« 7A1 2 0 3 (C12A 
[@2] I2H On-^C 1 2 A7<fc£*0>£iB 

So 



[0 3 ] 03tt, O- (3X10 



cm" 3 ) -f*> 



7y*m^tOC 1 2 A 7 ft^ft^J:yO " (2X 
10 2O cnr 3 ) t0 2 ~ (3 X 1 0 2 ° cm" 3 ) 
SrlHlPtlC'&trC 1 2A7<t^^)7 7KTOtfXtf> 

[0 4] 04 11 O 2 -^ft>7yiJM3xi0 2 ° 
em~ 3 ^tTC 1 2 A 7 fc&m<0?^ >%C&*^2 
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* [05] 05H OH-< *>»wct4, 3 5 6 0 cm 

[06] 06H OH--f *>JC<tS, 3 5 0 0 cm 

[0 7] H7I1 SlSS^U 2 T»Shfc 1 2 C a O • 7 A 

[0 8] B8I1 2 T#6tlfc 1 2 C a O • 7 A 

.1 20 3 ft^ft^> ft»LfcB8©On -»*ftiR"ry 
10 77T*^>o 

[0 9] 09H tt««lT»6iafc 1 2C aO • 7 A 

si 3 o ot:^*it-6*»ii#n»wJ:<E)jE{bS:*"r^77 



1] 
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imtiiB) W-I&l 5*E 1 R 2 4 B (2 0 0 3. 1. 2 
4) 

[^ttlEl ] 
[ttiE^ft] 

[3Si£] u^jffls 

[^HJcD^^O 12CaO' 7AI 2 0 3 ^tf 

*5^tXTn^>»^jgS5r2 X 1 0 1 9 cm- 3 «T 
T 3 12CaO-7Al 2 0 3 4b-&4£lo 

tz¥fWLt-f%ffi7£mimm<ni 2Cao • 7 a 1 2 o 

3 

[gg#lR3] aSt4OH--ft>©IS* { 2xi0 

1 9 cm- 3 ^xT-c^^ it^mmm.mzm&it^ 1 2 c 

a O • 7 A 1 2 O 3 it&mz, On-^2xi0 19 c 

m- 3 m(Dmmm\z&.&-?z>zLt$:&wit?z> l 2C a 

O • 7 A 1 z O 3 {b-&&. 
[gg*«4] A^vOMCaliTJl'SZ^AlAl) 
2 : 1 4 ©W^r-&tT«^R»*ffl 

wish 2 o oteii, i 4 4 9^*^, mmtt 

BE 0 . 1 aBE£A±*^zK3)l«»EE 1 0 - 3 ftflERTOft 
$sg?SSI3?eBf(TIS*SRj££i±. 1 2 0 0"CW±tCffi}#L 
tfef^r <h tC«fcO, x~ Tgicsn-2>-?-f ^-x- 

gC7Zt>^ J:^7- t>^Ofg^ 2 X 1 0 1 9 
cm~ 3 ^TtC L*»fiSS Lfc<rWt£<to«r»* - t Z&m 

t-tzmxm i *fc»a 2 iciest 1 2 c a o • 7 a 1 2 

Oaft^Wfl^^ffi. 

[W*9I5] *;i'y^A(Ca)i7il'S-'7A(Al) 
*ffatttT 12:14 ©#J£T?#tJiB£lRtt£ffl 
«r», ftftffift 1 2 0 01CUU:, 1 4 4 9*C*», K*# 
H10. 1»EE.K±, *JK*#ffi 1 0 - 3 rUE«T©f£$! 
**»8B»T?H«S**-&, «6J*ffl*J&>e» 3 0 0"CWi 
8 0 0'CfclT g>ia^figi5it£j£&T5;i 0, gJTf 

5QH- -ft>Qgg^2x 1 0 1 9 cm" 3 VATT'h 

<o. on- ^2 x i o 1 9 cm - 3 mommmz&m-f 
zit-SMzmzzL t z&mt-rzmiam 3 ie«t<p 1 2 c 

a O • 7 A 1 2 O 3 it£<®l<Dftl&J5ilz. 

[i»*«6] w*5ii*fc«2taE«*n*i 2ca 

O- 7A1 2 0 3 ft^&, Sf»E0. 1«EE«±. 
7j<3l^#nZl 0 - 3 aEKT»£igft#lffl»T, 3 0 

as * T3&» s 4 ^ t t r * im*9i 3 
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12CaO-7Al 2 0 3 fb£»CDffr££J£„ 

[i»**7] ss*«i, 2*fctt3»;:E««fn* 1 2 

CaO-7AI aO s ft*«t. 1*»E0. 1 ft£E£Jl 
±. 1 0 - 3 rim«TW^K«|?Effl^T, 

3 o ot:^±8 o ox:&-T<DU&mmT'ftU£tzimu 
l/T. gHbr;us:r?A3;fc«*®{br;u5^A£M 

CaO- 7A1 2O3 fb^«©f^J«3SrjS. 
[W**9] M&fll. 2. Sfctt3K*©12Ca 

o-7Ai 20 sifr&vazm^tzmitMm. 

[W**10] B»*3I1, 2, *fe«3IS®012C 
aO • 7 A 1 2 O 3 {k-&«lS;ffl^fcJfiBS9. 

[M&9I11] Wf*3«l, 2, £fctt3SEi£©l 2 C 
aO • 7 A 1 ,0,ft§»61HM*>e*#. 

[flt$«12] 181*511, 2, *fe«3IBm<7?l 2 C 
aO - 7A1 2 O 3 fc^Hl il ^fcH#t*R«fi«» 

[0 0 0 1 ] 

[fg«Ji<D«^£&ffij#lf] *¥£W\$. On- gyfiH 

1 2 C a O • 7 A 1 2 O 3 -fb-&% (C 1 2 A 7 fcftSiT. 

SIC&lAT, On~»i, 0~i3j;cXO 2 ®ibbT 
lEj&LfcfeOT. nlili)tli2©i»T*5. 
[0 0 0 2] 

[«e*<D£ftj] 1 9 7 0^C, H. B. Bartl6tt. 12 
CaO • 7 A 1 2 0 3 iSCfe^Tll 2^^^ 

U-»*J £UT#«E"r*£±!RLfc(H.B.Bartl and 
T. Schel ler, Neuses Jarhrb. Mineral. , Monatsh. 1970, 54 
7). 

[0 0 0 3] *»W#60-AT»*IU» 6tt. CaC 
0 3 iAl 2 O 3 £;fc«A 1 (OH) 3 LT^g 
tT12 0 CCWiaft-rEgffiRJSfCtO^-fiKUfcl 2C 
aO • 7 A 1 aOa^WCl x l 0 1 9 cm" 3 *IK 

fc:?¥?rf Si^^xJl^JlliL-T^S (H. Hosono and 
Y. Abe. Inorg. Che. 26. 1 193. 1987, r*m»*j , g?33#, 
IS4^. pl71 — 172. 1996) . 
[0 0 0 4 ] *^uj#e«, j3)W>VJ*£.T)\'S.—OM. 
«MK 12:14 OJl^SfittTS^L- 3?HI 

»<tja«£«yfflbit*frFTisfflEf&£-e\ 1 o 2 ° c 
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m- 3 £t±OW««©ei4K*a«:fi»'r* 1 2 C a O 

• 7ai 2 o 3 <k&<®i&mtcizRmvrz. *<D<t-&®& 

T, WWtUKUfc (#1.12001-49524, PCT/JPO 1/0325 
2) . 

[0 0 0 5] £6(C, #§guj:£B, 

itfc 1 2 C a O • 7Al 2 O s fb^tl«9^Sr. ^^3?lffl 
atMt^CtlCiO. OH-jg«l 0 2 1 cm" 3 

mm. OH--f*>fflR«g, *J:t«K^»©*ffl»c 
ML, 4#S?fflKLTl>5 (#112001-117546) „ 

[0006] C12A7tl;. KilSCDffittBlSil^v 5 * 
;P-f*>*«**n*««»CHLT. #Sfi9I#&tt, CI 
2A7*»CSFft-T*7U-it*t. C12A7^(C«A 

Life. OH--f^">*«i9J»fl[t--&*nsfiS«?tc:|!8 
■l/Ttt. *fg"3>i#6B, C 1 2A7<t>\Z&tElTZ7V — 
C 1 2A7tl;SAUtglM [ fC*^i : M 

B, «TCDiiO-C$.-5. 

[00 0 7] BIB, 12Ca0-7Al 2 0 3 ©i&H 
«jfi*j*-r«t5SBT?*«>. 1 2 C a O • 7A1 2 0 
3 B, (te^i& = 1 1 . 9 7 A) TffilH 

S*B I 4 3dT, *tt*-?*fc0 2SC*OK*-f 
HFffiT«. ftt&B, 1 4 4 9tT*4. Hit ABA 1 O 
4 <D4IW, M-e-L-AcT-y b^-^tSifilcC a 2 --f 

— v 5 ) SrWbTti*. 
[0008] 2(12CaO - 7A1 2 0 3 )=Ca 2 4 

Al 2 s O e 6 = [C a 2 4 A 1 2 s O 6 4 ] 4 • 2 

O 2 -Tab0, O 2 -B7U-K*t»#Bn. y-v 5 © 
4"l:#ftbTl^. — 0 2 ~B, H#«»1'TB 

£BBiA,£fcH. L^U 12CaO - 7A1 2 0 3 

IB, H#«W-»*Ufctttt£a<HUT*SD, {b^W 
[0 0 0 9] y— : i>l*9»;:&i*;£ftfcO 2 --f *>B, >r 

-f Xdi;*:* < is. 0 , SBIft#> 6<BMS#^ **er-5?©# 

O 2 (dr— 5?|*g)=0- (^-S^fi) +0 2 - (^-^i*)) Z. 
©MJScO^m, CI 2A7*l:B, *ft©t£14&3i7 v 

[0 0 1 0] T&t>*>, JtMSJI&fcfcO 2<5r3¥fl;-r*S?* 



•1" :t>0 2 2o©On-#4iflfc£ft£. On-?: 
*»«fcfi«E-r*l 2CaO • 7 A 1 2 O 3 {b£ftB, 
[Ca 24 Al 2 8 06 4] 4+ • (2-m) O 
2 ~ (2m) On-irfEizB^ns. ::T, m^2TS 

0, On "to 2 -Ber-v?rttcQ}g$nT^S. !r- 

y'rt^i^ftfffla^oi^^fB, y-:x©tf h 

SfliJCtO, C 1 2A7 4 , ©&*# 

[ooi 1 3 ^^tifec i 2 a 7 tcH 2 o^snr 

U-5«fc, O 2 - (y— vrt) +H2O (dr— i^rtSfcB 
ISfttt^lB!) =2 OH" (^-i?F*3) ©S«:**i8Ct), 
^-:xft£OH-<:*>#&&£n5. OH-Sri^itJS 
(C-SST-S) 12CaO - 7A 1 2 0 3 fk-&#lB, [C a 
a^AlasOe^]- 41 * • (2-m) O 2 - (2m) 
OH-«bfEai£n-5. m^2T**D, OH"i 

o 2 -By-^rtic-a^nx^*. H 2 o»wy- 

[0 0 12] 

B, On~*J:tX/*fcttOH-tW«flEk:«l*a** 
fc&©ffi3€{b£&<hLT{b¥=ISSiifiJ&C 1 2A7«f 

fPflc^ScBftienTt^^ofc. fcb. OH' -ft/^ 
-££ft^ rtWa«JgtCb&v£g=fo^ C 1 2 A7-fb"&ft, T 

&*>*>, ft*?s«»j*©»*7c*«:£trc i 2 A7ft^ 

#1. **>l>tt, *««)K:^^*ariii:*a:-&*C 1 2 
[0 0 13] OH"<t>B, 0 2 -^>r/*W 

ssnriso. i 2 o ota±©sfiTH#FiMi>ft 

SB, ft*, O a -«aW>=H&T**©-C. C12A7 

1. On -^^yv'yfiM^E^y.-^ 
gSiiS*S:i:^Tf&l<i. -r^*,, C12A7ft^ 
«lf©OH--f*>I«*||«t6Ci:*«T?*nH O 

[0 0 14] 

[?*il£#?££-f £fc&W^f&] *5E9J#6B. 
A<t7;U5 n^A£*an§ 12:1 4 ©JST ^SJtT*S-& 

12CaO- 7A1 aOsft^ttSMU ttit 
^#(^8 5 0CJi(±CDta^T\ »l!H«felMWbfc*frT 




(11) 



/8>jEi l ±coiif.iajisic<t otftb< oh -i" 

On--f*/*2X 1 0 1 9 cm- 3 ^T(CU^^^t 
UC12A17 
[0 0 15] Rft^ftB. 2»^«:^tJ*ttlft»C6 6ffl 

6 4 flQfe?**) {t# ^ C 1 2A7ft^t 

JU± 8 0 0 TCaT. 4 0 0*CJW±6 0 Ot: 

[0 0 16] Sfc, AJl-y^AiJ^i^^A&Wl 
2: 1 40ff?£SJt-?&ftbfc*tt. l$K(t K 

2 : 7-Cfi£bifcHtt€:, ^^^JEO. 1 ftJEfiU:. ?k 
Hm^IE 1 0 - 3 »* L < te&3?t#EE 1 4UE 

T, 1 2 0 Otfi±, «F*Kttl 3 0 0"C©ii5jaS© 
$#TT. HfllKJfcatr, 1 2CaO • 7A 1 2 0 3 <k 

[0 0 1 7] K»HHtrt-e. ienfcft^t^fiSS 

0t:/l5IH«T©l$iBS&K«fcC##LJtJt'&. 
tll:ttOn--ft>AU 0 1 9 cm - 3 ^lATSgS 
ntV^. OH"-ft>H 2 X 1 0 1 9 cm 

5 0*C£U:» JT-S L< «9 0 Ot:^±(C«-^b, -^W 

3 0 0'CJWT. $?£L< teSiSKST, #J;U;f. m 
1 0 0 , C/'^JW±<OiS?ffi3iSlCJ;i9^-r^-<h(c < j: 
0. On-£2X10 19 cm" 3 r <h#T? 

[0 0 18] I^LTf#f>ntC12A7<t 
X -Tginsv^f ±7,— 05CD7 — *>:fc.fc 
7^ IS2X10 1 9 cm" 3 JWTt3b 

1 0 1 9 cm" 3 tlTT* 0, On-?:2X10 ,9 c 
m~ 3 m(D&&miZ®.t£?Z> ! b<D&$>Z>. x--e^$n 
£V^*-Mffi<&7:^:*>:fe<fctf7— O 
H~, On - , F — , CI - , Br~, iiicXAu-T 
»*. JSttiXlOi- ln = l)Stf/*fcttO-Jn 

[0 0 1 9] 12, M3(C, On-££8rf-5C 1 2 A 

"ST. ^2? h;USriRT. ffl^fcV-f y-niifcte, 9. 7 5G 
HzT$,5. *jBTtt, «#3 4 3mTK*tf*WfcflM* 
&)tOg = 2. 0 2(D©JRyN*>h'*<SSil$n. ^©©JR 
fi»3ntOn-i«t)llt4wciJ»T* 
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jl^n*. 9ft«A>K«. g>= = 2. 00. g y =2. 
01, g s = 2. 0 7l;tM$n5O 2 -'ft>7y 
*;HC**«iR/ , «>Ht, g=« = g y =2. 04, 
= 2. 0 0CTjBJ6Sn6O-^t>5yMffl«iR^ 

[0 0 2 0] §41:, 0 2 -7y*Mt>M#- ^c- 
n^*n. 3 x 1 0 1 s cm" 3 , *>J;lX3 x 1 0 2 ° c 
m~ ^S^ntl-^C 1 2A7ik^t©ifit0 7 7 

7y*J^3xl0 2 ° cm- 3 figlf;C 1 2 A 7 ft 
-^-Cte, 77/-/7H 128cm-'l;, O 2 ~-Y 

#3. *Jt, OH--ft>lSgIll #n©JR7^57 

[0 0 2 1 ] OH--f*>^SnCl 2 A 7<b-&tl 
CD^STtf). 2hft!KiK7.^;7 h-;P£g| 5 d^f. 3 5 5 
0 cm" 1 ttmz. OH~-f ^->(cSo*<©JRA'> 

©tc^&e £ £ = 9 Omo 1 - 1 dm 3 cm" 1 <tb 
T, OH- »flE&%*T ■SCfcffTg-S. OH"-f^> 
5raS-r«)Cl 2 A 7{fc-&%«^faTCD7 V^fSt&y;^ 
5? b;U£l26 (C^T. ^v>->7 h 3 5 0 0 cm - 1 ifi 
fgtc, OH--f*>l:i5e-?M6n5. ISbf-57 
tf>3isgfr£>, OH --f:*>£lt«-r-5C: i^T?#-5c O 
H--f &fiB£t#>S7.^57 h;i/^e>, SST 

SCcfettS. F-, C 1 -, Br~, :fc«fctf 

Au-li fcBMC^^-fr&MBO, C12A7CS 

[0 0 2 2] tfy«»ffl«CD*3llft»EE*« 1 0 ~ 3 ^BEg 
CDt#«, ajg$naoH--f ^->*t, 2 x l 0 1 9 c 

*M%.tt!£ 1 0 - 3 «F* L < 1 

JE«±. 1 0 - *aBEJaT»cWWLfc»ffl« 

rtr, i 2 o oica±-c«is-rntf, oh--t ^>?gs 
[0023] Mj^fflft^ i 2 o ot^-cte. mm^E. 

0. iaJE^±*^7K^»JEl 0 - 3 m.niUT<D%L® 
*<t*fflaT«y*UTt), 1 2 C aO • 7 A 1 2 0 3 <t; 
£«&a*£j*Sft»CO>. «HSjB«*«l 4 4 9t:^@Aa 
mW&mfflLL. 1 2CaO • 7 A 1 aOaft^** 5 
^J«Snt < HfflS^T, 12CaO - 7A1 2O 

«^{k* ;u •> o a £ 7 )V 5 - >7 a t> L < 
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[0024] mrmmm&^ts ncao - 7ai 2 o 

3 {k£®><D7 7 KT"(DH^Xt!>*i!i7 l ^i7 hMZ, g 
K = 2.00,g y =2.01,g,=2.07 iCT«£$ 
n&T.^ h)Vt, g, = g y = 2.04,g, = 2.0 

t~WcTZ>Z\£frt>. 12Ca0-7Al 2 0 3 ft&« 

[0 0 2 5] ESRKiR/O h'tt, ^ftWfab 
12, ir-vF*3T-0 2 ~< t>7V*;l'tO-^ 
3C a 2 H -<^->igf»^»Wtc^^L,, ^WHS^S 

[0 0 2 6] Kfb£*|C!>5V h/HCtt, 1 

i 3 o cm- 1 #jfitc^^«atf— ^*^e>ns. ilO 

tf-^tt, K. Nakamoto'SK.fc-QTSfiftStlT^* (K. Na 
kamoto, Infrared and Raman Spectra of Inorganic and 
Coordination Compound, 1978. Wi ley) O 2 ~^(^t>y 

ffiHN««t»r). ^v>«a^S^ 

sftsnxwo 2 --y Jryyisfiji&m&izm-T 

[0 0 2 7] On"-ft>7y*M, 2xl0 19 c 
m- ^©KiRSK'&trC 1 2 A 7-fk-&^|tC(i, OH" 

2 X 1 0 1 9 cm - 3 8fi£tTl/^tnTV^ 
»>. OH-jfigft 3 5 6 0 cm" 1 ftfjfi©#*1-ft©iK 

h;W*fflt»Tje*-C** (WU2001-1 17546) . 
[0 0 2 8] u5bT^enfcOH"'f*>aSfi2X 
1 0 1 9 cm- 3 «TAoOn-i't>SiI2x l 0 
1 9 cm-HXFOC 1 2 A7<t^S, 0 . 

lftEgU:. ffSKli, 1 »EE£t±«»-P*3!K«»ffi 1 

o - 3 n.fEUT<D&.mmm3mn.T\ 3oot*^8o 
o"c. jffsu<tt. 4oowe.6oox;0fi***o 

[0 0 2 9] -^ffigtCflUrtSftfcDK, 
^H^tfTiBiS^U/tMC 1 2 A 7fb-&4£l£, SiiStt 
^b®££P?-T2-th -E-CD^L 3 0 0*C#>b 8 5 CC 
CDiaaf«Sr^^-iiTfc^^. iC 1 2 A 

7Yb^(D^cDgSlc^0/Sfibfc^>f B e^ro^:€-$ 

[0 0 3 0] §£C 1 2 A 7^k-gr#)H-^*n^On ~-f^- 



^ 3 0 0*CEJLt©iSi&Tte, - 
*, 8iatO»*»ftX»t4. !gC12A7ft£ 

Ha^fc, *$KWH4£»*7-;>#;i' (o-) 

«*»S©*f-0«&*fTfc3i:, On-^f*>$, -e©£ 

[003 1] *s»c»<ksn^riwb^**ittt 

S^li^f^E., if^SC 1 2 A 7 ik-i}<%}\Z&W)\s, 

[0 0 3 2] -f^fe-fe, gC12 A 

tt, 3 0 O'CfilTOttfiTfcKftKtoWecS©-?. « 
C 1 2 A7fb-&%£3 0 0 "C£AT©(£ffiTfPffl-rSg!{b: 
««4sJ:^tft»**tLT*iJffl-r<5C:i:*»-C**. CI 2 
A 7 IC $ nfc O n " -f * > 5 ;W*J«J»T3!t 0 UJ 

ntttil flM^WO 2 1 2 A 7 ttt tlji* 

n, o 2 - t(D!xfe-zon --ft>7-/^w { iagn 

[0 0 3 3] -?ts.t>%. ISC 1 2 A 7{fr£t®)\t, 3 0 0 
"Cfrb 8 5 OtlcS^TSt, SBM + OMl^tO 

C 1 2 A7{b^lC 3 9, g»*x> 

y^fmsnssft**. 
ci2A7jk^^«, g»*x>s>>##;*fHk!!*«ti 
[0 0 3 4] SOOtKiOMT, On--ft>Sfc 
*f£WCD 12CaO-7Al 2 0 3 Srffl^T, 

0, On-'(*>$:g,&lzei&-?Z>*mW<Dl 2CaO 
• 7A1 2 O 3 * SISI i: LTlsEffit?) i 
SflST©»{bRJfctt, 3 0 0tJ;DIiST't)M-r5. 
[0 0 3 5] glt^COn-li, 8 5 0*CJWTT* 

T, iSHr^t^liT^SCDT, *^9JCD1 2CaO- 7 
A I 2Q 3 «, 'f ^ >£ift t ITtffl 1 5 1 c ASff 




l&ik T&fr*>. &&o 2 *>zmm&izstsc 

1 2A7{fc£$lte> Q 2 ~"f *><D&WZ£2>'( 
[0 0 3 6] 

1 riffiC05?|ffl^,-r. 1 3 0 0rT2P#P B ^BKLfCc 

n.m.mmm^mm.^^m.ummz^m^^^ ^z\\z 

i§iWl<rz7kttiLfz&4ii7ny>7izmM.tSlttz, Z\<D^& 

m®T'<D?at$mm\t. mi 0 ox:/^te\w^ntz. % 

E>nt(t^iftli 12CaO-7Al 2 O s -e&-2> 

co 0 3 7 j m$ntzik-&v>)<piz<g;$.n2>oH- 

2xl0 19 cm- 3 HTt^nfc. * 

tc. m^nftit^^iz^^n^on-^^y^zytiJi 
mmte. xtf>*«ix^i7 h^e. 1 . 5x10 

rtn«to, oH--r^->*5 t fcixon--f^->^> ? *;v 

2X 1 0 1 9 cm" HmL^t&UC 1 2 A 

[0038] mmm 2 

KI^^y^At r-T;V5^5r 12:7 CDSSfg^L 
;tl§mt&*£> *2§»#EE: 1 0 --*%£Ei:XFV>$LmM 

min.izo&mis.'p-e- 1 3 o o , cT2B#p B m/su. ^e- 

M$.T'®ftVT-£&Llstz. ttbtlfcffc^lttl 2 C aO 
• 7 A 1 z O 3 -C$>2>Z\ii$:Xm\3\ifi\Z£r)m3ZLfz. 

mbnrzit'&wpiz'smti&oH-^j-ym&iz, mw- 

1 0 1 9 cm- 3 KTtSi^fc. 

© jgsta, -e-n-e'n 3xio 2 °cm- 3 . 2x10 
z ° cm- 3 tmmzntz. ?uto%. m,^mm^m% 

tt^liELfcC 1 2 A 7 {koftSSfiSTf SI"!) ^ t 
(C<fc0. OH-<t>J2X10 I9 cm- 3 JWTL^ 
•&$T. O,,-^t>^5X10 2O cm- 3 ttJCl 

2 A 7{k^*q#e,n7t 0 

[0 0 3 9 ] SlSSM 3 
m&*>)l'i"5^tr -T)lS.j-£ 1 2 : 7 <DH»?1&1- 
*^ri£-£tf£!5* (6g^»JE: 0. 2 
ftE. *mn.ftHi : 1 0 - 3 3UEE) T, 130CCT2 



(13) &m 2003-128415 

^mm&Ltzm. zt>iz&.t&&mifs.i£<D&\Bin.T. 1 
3 0 ot:T2P#Fpm^L. *(D££$immm iruE*T 

6 0 0"C/P#R!]£>ifgT-. SiS£T?$#UT£j£L7c. 
#<E>*i;Ut£1$!)te 1 2 C aO • 7 A 1 2 0 3 f$5:i 
£Xigg@tfTt;:«fc9ffi§2L£. 
[0 0 4 0] #€>tl/c 1 2 C a O • 7 A 1 2 O 3 it&<fo 

■pirtsn^OH-'ftxi ^©irt,^ h;u*5«t 
i;5v>M^^? HU*>6 2 x l o ' s cm- 3 «T 

ijgftsn^. sM^^K^n-so*-^^ 

^tttA5, Situ 3 x 1 0 2 ° cm" 3 T*c 

2 x l o 2 ° cra- 3 M$nTW;i^-jfc. 
[0 0 4 1 ] 36i£0iJ 2 is J;tf*6i6« 3 T1S 1 2 C 

aO • 7 A 1 aOaft&ftcsasnsOn-oEt 

«, 5 x 1 0 2 ° cm" 3 T, ififef*t0 0. 8 

t% mm$i\z : T>m2nz>m*;'£itm2 + 2 = 4co2 o% 

[0 0 4 2] £ffi0i| 4 
giSSsfcl 2 T# <btl1t 12CaO-7Al 2 0 3 <£>#fi • 

6 0 0~1 3 5 0t;c7)fflgiG 
^T-fe, ^-S^-^JcM^bT, 1 4 0 0-9 0 0*C& 

i/8 o o~6 o o*coiaflf«s«T. MewiiUD^en 

[0 0 4 3] Sfe8t«5 
gttfti 2 T# e.nfc 1 2 C a O • 7A1 2 0 3 {b#« 

i^ra^-^oe^i-c^bfc&isa (135 ot, i 

05CC, 8 0 0*0*^1X5 5 Ot) ST. 
(ffl»*T4t:/'#cDI$S>iST 1 &?£U t(D^mz30 

»m»i*ttvt. m i o o ic/tj>©»iais«T. 

- -f * >SJgS S:^ L T -2.. 
[0 0 4 4] Lfe*bt, On-'f*>«)fi»a. 5 5 

o*cesoiaa^eB8*&$ti, -€-n«t»?S5iatc/«t*i:. 

fi«Stt^?B»C«^U. 8 5 0t«±TH, 2X10 
1 9 cm~ 3 J^TLA^tg£nTU&^d<i#77s$n 

0, On -<^->^5?(SI»^IX0tti-&-5 3i*t>T^n 
it. 8 5 0 < C«±CDig5fa^6, K»t«t»f* 

CttCiO, On"'ft>fitfOH-'ft>*2Xl 0 
1 9 cm- 3 6lTW^^C 1 2A7<k^«*»»6 

[0 0 4 5] Jt^^J 1 
{fc^^ftJtWC a CO 3 t r-A I 2 O 3 CDfg^*#* 
^< 7K1SE8X 1 0 - 3 «EE££tJ*£l*-C\ ffig 1 



(14) 
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3 0 orTHfflKJfcS-ST, iSJT6 0 or/NfWO 
K»a*T»aJbTftJEaEL&. »6ftfc»**2 0 OMP 

CMtJKSHftTT 1 3 0 0 1 2 HID** ^48 ftPQtt 
*SLfc. 1 2B#M, 2 4WHBK 4 SBtra^LfcK^^ 

[0 0 4 6] OH->f*>*fl[<0«e!^Wtt#ttSBI9 
CStc £(D0 9*>e>> 1 X 1 0 ~ 4 ^JEE£*± 

^trfigT^lSbfcC 1 2 A7ft-fr«lCttl X 1 0 

2 ° cm- n^KDOH-^f t>^*n, mt^m* 
m^mmmm%^ 1 3 0 otx-i 0 0 o^^/slt 

fc, 3X10 ]9 cm- 3 CQOH Lot? 

[0 0 4 7 ] rfcto-fe, **ftEE©HV^*H*T*J*-r 
OH 2 x 1 0 1 9 cm" 3 

[01] BIB, 12CaO - 7A1 2 0 3 (C12A 
[0 2] @2ft On-^r^tTC 1 2A7ft^«OSI 



[03] 0311 O" (3X10 J8 cnr 3 ) ^> 
7v*;m^C 1 2 A 7^-&^:fecktfO- (2X 
10 2O cm- 3 ) tO z - (3xl0 2O cnr 3 ) 
SrHNMC^tfC 1 2 A 7{fc<&«»(0 7 7 Kt(7)ifXt'> 

[0 4] 0411 0 2 -^t>7y*M3x 1 0 2 ° 
cm" 3 ^tTC 1 2 A 7fb^«(D7^>«&;*^ 

[05] 0511 OH~-f 3j->JC<kS, 3 5 6 0 cm 

[06] 06H OH-<t>HW, 3 5 0 0 cm 

[0 7] H7I1 *M^J2T#^nfc 1 2CaO • 7 A 
1 2 O 3 ©#I • MRMftSSt^??-?**. 

[0 8] B8ii mmm 2 t# &nfc 1 2 c a o • 7 a 

[0 9] 0 9(1 JtM^JlTft&tl&l 2CaO ■ 7 A 

i 2 o 3 <b'&«i c t 3 tc:fiffi$n^oH--f *>o»«cDia 

S1 3 0 0 , CiC45^*«<6^H!»C<t*«^*^"ri? r 77 



F^-A (##) 4G076 AA02 AA18 AB02 AB06 AB09 

AB18 BA38 BA40 BD02 BD04 

BD06 DA01 DAI 6 DA30 

5G301 CA02 CA12 CD10 

5H0I8 AA06 AS01 BB01 BB12 EE13 

HH05 HH08 HH09 

5H026 AA06 BB01 BB08 CX05 EE13 

HHOO HH05 HH08 



